Kimura's disease (KD) or eosinophilic lymphogranuloma is a rare chronic inflammatory disorder of unknown etiology that occurs primarily in Asians. A 51-year-old man diagnosed three years earlier with KD of a left neck nodule was admitted to our hospital with a productive cough and pulmonary infiltration. Bronchoscopy was performed, and a diagnosis of eosinophilic lung disease (ELD) was made. The patient's condition improved after receiving corticosteroid treatment. Complications such as nephrotic syndrome have been reported in patients with KD; however, ELD has not been previously described. To the best of our knowledge, this is the first report of ELD related to KD.
Introduction
Kimura's disease (KD) was first described in 1948 by Kimura and coworkers (1) . The disease is a rare chronic inflammatory disorder of unknown etiology that occurs primarily in Asians. Elevated serum immunoglobulin E (IgE) levels and peripheral blood eosinophilia are commonly seen in patients with this condition. Allergic reactions, infections and autoimmune reactions, including aberrant immune reactions, have been suggested as causes; nevertheless, the etiology and pathogenesis remain unknown. In a review of 429 Japanese cases of KD, Ishii identified associations in 14 cases of nephritic syndrome, five cases of bronchial asthma, three cases of allergic rhinitis, two cases of atopic dermatitis and five cases of urticaria, suggesting that an allergic mechanism may have contributed to KD in these patients (2) . No associations between KD and diffuse lung disorders such as eosinophilic lung disease (ELD) have been previously described. We herein report a case of ELD complicated by KD.
Case Report
A 51-year-old man was admitted to the medical unit of our hospital in December 2009 with a productive cough and dyspnea. Two weeks prior to admission, he had experienced a productive cough, fever and dyspnea. One week prior to admission, he was seen at the emergency department of another hospital and diagnosed with community acquired pneumonia. After one week of antibiotic therapy, no improvement was seen in his condition, and he was subsequently referred to our hospital for further evaluation and treatment.
The patient had been admitted to our hospital three years prior with a left neck nodule, blood eosinophilia (13%) and a high IgE level (351 mg/dL, normal range: <173). The nodule was indurative, mobile, non-tender and measured ap- proximately 6×2.5 cm. Magnetic resonance imaging (MRI) revealed a low intensity mass in the left neck (Fig. 1a, b ). An excision biopsy was performed and a histological examination of the specimen revealed lymphoid hyperplasia, eosinophil infiltration, fibrosis and small blood vessels (Fig. 1c, d ). The patient was diagnosed with KD and received medical follow-up with no signs of recurrence. However, the blood eosinophil level ranged from 4% to 14% and the IgE level ranged from 283 mg/dL to 510 mg/dL until December 2009 (Fig. 3) . Five months prior to that admission, the patient developed a productive cough without fever. At that time, his chest X-ray was normal and he was treated with a cough remedy and inhaled corticosteroids (ICS), which were ineffective for the symptoms. He had no additional past history, other than the fact that he had smoked one pack of cigarettes per day for 20 years and had stopped seven years earlier. He drank alcohol occasionally and did not use illicit drugs. As a policeman, he had no known occupational exposures and lived with his wife and daughter. The medication therapy administered upon admission included ICS.
A physical examination revealed a temperature of 36.9 , a blood pressure of 132/90, a pulse of 80 beats/min and an oxygen saturation of 91% while breathing ambient air. There were rhonchi in both lung fields and occasional wheezes. The remainder of the general physical and detailed neurologic examination was normal. The laboratory findings revealed a leukocyte count of 21,620 with 42% eosinophils. The patient's serum IgE level was 1,390 mg/dL; however, his Aspergillus IgE radioallergosorbent test (RAST) score was negative. Tests for myeloperoxidase-antineutrophil cytoplasmic antibodies (MPO-ANCA), proteinase 3-antineutrophil cytoplasmic antibodies (PR3-ANCA) and precipitating antibodies against Aspergillus fumigatus were also negative. The serum level of KL-6, a marker of interstitial pneumonia, was 308 U/mL (normal range: <499) and that of surfactant protein (SP)-D was 110 ng/mL (normal range: < 110). Tests for urinary antigens for Streptococcus pneumoniae and Legionella were negative. A urinalysis revealed clear yellow urine with a pH of 6.5, a specific gravity of 1.015, no ketones, no blood, no protein and 0 to 1 white cells per high-power field. Cultures of blood, sputum and urine were sterile. Electrocardiogram revealed a sinus rhythm and was otherwise normal. It was not possible to complete a pulmonary function test (PFT) due to the patient's severe cough. Chest X-ray disclosed infiltrative shadows in both lung fields (Fig. 2a) . A computed tomography (CT) scan of the chest performed without the administration of contrast material showed bilateral patchy infiltrations (Fig. 2b) . To determine the cause of the lung infiltrates, bronchoalveolar lavage (BAL) was performed, which revealed a total cell count of 7.98×10 5 /mL with 86% eosinophils; however, no acid-fast bacilli, fungus antigens or Pneumocystis jiroveci microorganisms were detected. A trans- (c) bronchial lung biopsy specimen revealed eosinophil infiltration in the alveolar walls and airspaces without vasculitis, malignancy or granuloma (Fig. 2c) . Based on these findings, a diagnosis of ELD was made. The clinical signs gradually resolved with steroid treatment, starting with 40 mg of prednisone/day for two weeks, then gradually reducing the dose. The IgE level and eosinophil count both decreased following steroid therapy (Fig. 3) .
Six months after the initiation of steroid therapy with the prednisone dose tapered to 2.5 mg/day, the patient's clinical status worsened. He developed a productive cough and was subsequently re-admitted to our hospital. Chest X-ray and CT revealed bilateral patchy infiltrations. Blood and lung eosinophilia were detected, and a diagnosis of ELD recurrence was made. The patient's symptoms and infiltration improved following the administration of 30 mg of prednisone. The dose was gradually reduced at the outpatient clinic, and the patient has continued to take 5 mg of prednisone without recurrence of symptoms.
Discussion
KD is a rare, chronic inflammatory disorder of unknown etiology that occurs primarily in Asians and is characterized by benign slow-growing subcutaneous nodules (1, 2). It locates deep in subcutaneous tissue and in almost all cases involves the regional lymph nodes. However, the salivary glands, particularly the parotid, in addition to the oral cavity, axilla, groin and limbs, are occasionally involved. Histopathologically, lymphoid infiltrates with the formation of follicles and germinal centers accompanied by plasma cells, mast cells and particularly large amounts of eosinophils are present. Eosinophilic microabscesses and infiltration of germinal centers are also common (3).
Clinically, the differential diagnosis includes lymphoma, metastasis, Mikulicz's disease and angiolymphoid hyperplasia with eosinophilia (ALHE). KD and ALHE are similar in that both involve tissue swelling in the head and neck area. ALHE often affects middle-aged Western women and involves normal IgE levels. Histologically, both disorders are characterized by lymphoid hyperplasia, proliferation of blood vessels and eosinophil infiltration. However, the most important feature of ALHE is the proliferation of vessels lined by epithelioid endothelial cells, which is not observed in KD. Therefore, ALHE is regarded as a vascular tumor of epithelioid morphology and is also called epithelioid hemangioma, whereas KD is considered to be an immunemediated disorder (4-7).
Complications such as nephrotic syndrome (8-10), bronchial asthma (11, 12) , atopic dermatitis, urticaria, ulcerative colitis (13) and aortitis syndrome (14) have been reported. In a review of 429 Japanese cases of KD, Ishii identified five cases associated with bronchial asthma, three cases associated with allergic rhinitis, two cases associated with atopic dermatitis and five cases associated with urticaria, suggesting that an allergic mechanism may contribute to KD (2) . A high prevalence of nephropathy has been reported in patients with KD (8) (9) (10) , and nephrotic syndrome is seen in the majority of reported cases, with most patients displaying mild histological changes on renal biopsies and many responding well to steroid therapy. The histological findings are mild to moderate, with membranous nephropathy, mini- There are some case reports of bronchial asthma occurring in association with KD (11, 12) , such as those described by Tsukagoshi et al. (11) . In their report, suplatast tosilate reduced the number of peripheral blood eosinophils and the serum levels of IgE and eosinophilic cationic proteins (ECPs), thereby improving asthma symptoms. However, in that report, suplatast tosilate did not affect the mRNA expression of TH1-or TH2-type cytokines in peripheral blood T-cells or the IL-5 mRNA expression in peripheral blood eosinophils. These results suggest that the mechanisms underlying KD and bronchial asthma differ with regard to antigen-specific and non-specific IgE production.
Tsubouchi et al. reported a case of IgG4-positive multi-organ lymphoproliferative syndrome associated with KD (15) in which chest CT revealed a tumor in the right lower lobe. The histological findings of a transbronchial biopsy showed inflammatory cells that consisted of plasma cells, lymphocytes and eosinophils. Immunohistochemical staining of the specimen showed infiltration of IgG4-positive plasma cells. The tumor disappeared after treatment with corticosteroids administered for KD. Kitasato et al. described a case of KD accompanied by bilateral, mediastinal and hilar lymphadenopathy (16) . The histological analysis of a cervical lymph node biopsy was compatible with a diagnosis of KD. Although there have been reports of lung tumors, mediastinal lymphadenopathy and bronchial asthma occurring in relation to KD, the presence of diffuse lung diseases such as ELD occurring in association with KD has not been described, with the exception of two unpublished case reports. One report described a pulmonary nodule complicated by KD. In that case, the cervical and pulmonary nodules were improved after treatment with corticosteroids; however, a pathological examination of the pulmonary nodule was not performed and no correct diagnosis was made. The case involved bronchial asthma and chronic eosinophilic pneumonia complicated by KD. No information was available beyond the title. Although unpublished reports include limited information, these cases and our report may suggest that KD and ELD share a common pathophysiology.
ELD includes simple pulmonary eosinophilia (Loffler's syndrome), acute eosinophilic pneumonia (AEP), chronic eosinophilic pneumonia (CEP), allergic granulomatosis and angitis (Churg-Strauss syndrome), hypereosinophilic syndrome, asthma, allergic bronchopulmonary aspergillosis (ABPA), bronchocentric granulomatosis, parasitic infections and drug and chemical reactions (17, 18) . In our case, there was no evidence of parasitic infections or new drug reactions during the patient's clinical course. Additionally, there was no diagnosis of neuropathy, no paranasal or sinus abnormalities and no past history of bronchial asthma. Chest X-ray and CT tests revealed bilateral infiltrates; however, the infiltrates were not peripherally predominant and no central bronchiectasis or pleural effusions were present. Furthermore, there were no symptoms of organ dysfunction. The most probable differential diagnosis included AEP and ABPA; however, the patient had only mild hypoxemia and no typical asthmatic symptoms. A test for precipitating antibodies against Aspergillus fumigatus was negative. Expectoration of mucous plugs was not detected on bronchoscopy. Consequently, making a definite diagnosis was difficult. Eventually, the patient was diagnosed as having ELD based on laboratory findings, BAL fluid results and a biopsy specimen. His condition responded completely to corticosteroids; however, it worsened after the dose was tapered. PFT was not performed due to the patient's severe cough, and TBLB was not detected in the bronchial lesion in this case. However, on the basis of the lesion presenting in association with bronchovascular bundles and wheezing on a physical examination, it is possible that the main focus of ELD in this case included not only the alveolar space, but also the bronchial lesion.
Eosinophils play a role in many inflammatory processes occurring in a variety of organs. ELD is primarily represented by eosinophilic infiltration of the lung parenchyma or airways. Hence, ELD corresponds to a wide and heterogeneous spectrum of disorders and may manifest clinically as pulmonary diseases of varying severity, ranging from chronic or transient infiltrates with mild symptoms to acute severe eosinophilic pneumonia. It is unclear whether the pathophysiology of KD is different from that of ELD, as this is a particularly complicated issue. Further research is needed to clarify the association. To the best of our knowledge, this is the first report of ELD complicated by KD.
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